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Abstract 



purpose-To reduce a stray capacity between a semiconductor chip and a lead, to enhance a signal 
transmission speed and to reduce an electrical noise by forming a stepped structure in a manner that an 
interval between the semiconductor chip on the side of an outer lead from a part bonded to an 'nsulating 
film and an inner lead is wider than an interval between the part bonded to the insulating film and the 

SSs'^TimON^At a lead frame, 20 inner leads 3A1 for signal use and two Inner leads 3A2 for cornmon 
use are installed. Regarding inner leads 3A (the inner leads 3A1 for signal use and the '""er leads 3A2 
for common use), a stepped structure is formed in such a way that an inteival between a part on the side 
of outer leads 3B from a part bonded to their Insulating film Onsulator) 4 and a semiconductor chip 1 is 
wider than an inten^al between the part bonded to the insulating film 4 and the semiconductor chip 1^ 
When the inner leads 3A are formed as the stepped structure in this manner, a stray capacity between 
the semiconductor chip and the leads is made small as compared with that of conventional structures, 
accordingly, a signal transmission speed can be enhanced and an electncal noise can be reduced. 
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<tin-coi. o*y, DRAuitt, 64fl« 

H»DRAUi<0 64«u:tt^ft:infc^^«i 
>:/Hi«(s A)ia««jen*n'cv>«. tvxTy 

yHIIUtt«»aMO 5FET(CUOS)irllJ« 
iEnXi**. D R A M 1 <0 4 flC^fl is <vfc ^ ^» 

neORAM l<04fl^CdW«*vfc^^«J^^ 
«J -fe^r llA. 11B«)**«BB. >^yiJA' 

1701, «Ka»1704^)** t:RHut:v>a. 

>l Y ^'T V:re 111701 tt 4 a<lttC^lM 60fi 
Sai^Ti^^. m3?J>< V 7 r BKl702tt^»f 4 fl 

e ■ $ n T & . 

tr-fv-^-y-KaAfe^ift^nXLTv^^^T, 

DRAMlfl!>4>A»5a't:fi«5A-Cv^4. 
J^itt, >i * y -fe^l/r U -rilA At/llC, IIBA 

c;IlD<D^*TJR:^^^^:««rt^:. drami 



«D >t * <; i:7t/r U 11 A . llBiD^-flr^Ttt^ — 

C, llD0*4r©±«i®-«ttt*^ATKl/X 
^3-rHII(YDEC)12 3Sf^IEBSnrv>*, 

HEDRAM l<04«tda'»«nfc^^<0^^ 
y -k^l/T 1/-^11A, lie «) ^ ♦ ® — « C 

_ ^ 9 ^7<0jft(WD)H, □'>TKu:^f'zi 

-:^HII(X D E C)15, J|L*k-T if h «I»R3»16<0 
nlXC Jt^y-teA/TU-fllB, llD^?i^«fe 

fKo-ttctt-?- K K^-r/<a«i4. Q-^rKi/ 

« 3£ « K: l« r> -C III « « A "C * - 

-^BIS12. - K K ^<H?tl4, n'^TKP 
X^3-3rHm5«)^*ttDRAUl«)«a0rt 

^ ^ fl!) a!jen3zi0» • w©fttt«ia 
s«ttji*y-feA'Ti/-rii«>ii^ft«^'fc^^*J 
-fe;bri/-<iicEB«nfc^^y'fe^t2«f«w 

-rs. D R A M I <0«aSi:O J:«« 

Jg<£"ri»T, D R AM I t±-e^) Jl^Ej^r 

^ttfla^B p tariitKBu-cv^s. o*y, dr 

AM 1 tt«»«ffi(V».). «««B£(Vcc)<0* * 
rKl/Xfl#(A,— A»i). i7av5^*a*. « 

E R a n r i . 

ftaDRAMi<04OK:3^asnfc^^«>^^ 
y -teA^T u 11 A , iico^-^tora. HB, IID 

r(R E)9RH»U01, -5 >r h -< ^ - :^A/(W)# 0 

«iso2. 7^- ^ A;ti'< V :? T H>li80s, tatffl^ffi 

( Vcc)ffl y 5 3^ ^ artl804, X 7 K 1/ :^ K ^ 
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-y(C E)*H»180a, hHl51809, VOL 

ffi »J ^ y ^ 0»ieiO. TT KPXK5-</<Blft( 

:^ r HlliaiJfl*** «^fiK* 21 S 

^^ra)iai4. x r K u a k ^ /<att(K 5 -f 
m^^nm^^yy* i> ^drami 



?.^l5a¥2-246li25 (17) 
i. - «i: d V-f- U - K 3 A t:S««iai:i 

•/^-ij-K3At©tt«t:®*««^'^^**^* 
- ij - H 3 A, jfii* a 6 ^'C ^ y ^ - »^ 



aJKy-K7U-A«09?:£tt**^- 
iOJ:3ica«b«:v^ayU"K3C»C*oT 

K H <o a a it a « a ® « -t % n s c t fi« -c * 

m-r & ■ 

j ^^{^^y^ i<n±Mh<f>i^mtt.y^ A/ A 4(0 

»tt:'^A/A40ai<»satt*^*»f^^''^*^ 
4:y. |ftiktt7-/n.A4lci:^ft«*fctt«^^ 
A. ic J: * )R»C J: - -C «^-r * a J= * » • «^ 



^;vA4<0f^y BBHlcS-ri^l^. 
^^^rj-K3A<0-»t^t?WBjaKI«^6fi:ffl 
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- A/ K«fi (Wit l/t^>) aAfc:t«tt«A 

fcttwr a i T * 

T % J: . 

A^TSK, «aFKrfCyx^TP-A/-f$K. ilf>J7x 

-< A/A 4 sr/^s < 1/ . ft a* fe ii£3t-r 6 C 

t /i^ « i: 35: a . 

i 

lis ^-A/K (itifc) oDxa-cjiiti^ 

I CC-C, W2M»tt 7 ^ A/ A 4XH«J3A««: 

t 

LOC«ifl()!)^aK*:3aBXllCO L (ChipO 
n Lead) »iaw4iai*«aiCt>t:f4YV:r-M 



Jjna* i!-24t>125 (18) 

ftA*, j|fyx-rA/x-r^A^4rh>, dfyx- 
T*A/^A/:r;r:/. iK<Jx-rA/7^K-<^K5Sf© 

& . 

A'A4Xtt«iajii&»6 fe Y 
7xy-A/«ffl (Uy-A'JR^) iK'JY^K^W 

tta»»«jKyx-rA/r5K, xtryx-f^A/x- 

^A/^KV, jKUXA'jI^v, 3F»«iK 'J XX? a* 

h^fi (PCS) 'Ni^asiiKf '<-/^ 

civtl. ^-fAC - • 7x-:^ - VA'fr- (VP 
S) 1/ y > 5 y Kr jfcic:ff jft-c* a • 

(2) . J|tl#t/?4. 0 (at lO'lfe, «a-20 

0 r) aT-c* & c t . 

(3) . 2 0 0 T;r<D/'<- n A/«K 2 o * 
& r 4: . 

(4) . U. ThflO^Wft fl< IPPbJStT, I20r, 

ii 0 0 ^ no ttdibfc«^«)^wtt/>ay>7C3i»« 

1 0 ppmUTT * a . 

war* & . 

(5) . ^ai*^yyAc;^v::^-y-KtoK 
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^ w k . 

(7) . «i«rHttl30«^tt- :tf^;^|£^a« 
& • 

dftWfiC^^XtSl^EKT.tf 2 2 oa±COdC 
Ux-5^;vr-<5Ktr2S*i»3-^^-<>i^bfc 

»cic* y - K U- A 3 CJi»tt^ r /I/ A 4 t: 
4 t y 1 ^ 

ii-K3c<o*iv^nK:s^i^ritta<?>iii^. « 

j56H} K J: y J» Olftt «tt»eBU: 

iS-ri:-MC. iJ-K7b-A3«>«#ffl^ 

y - K 3 A», i^ffl - U - K 3 A., ft U U 

-H3Cfett«i«7W:J:y»«a^1-i. 

»c w i" . 

(1) &«^*0. 1-100 



?5ra¥2-24G125 (19) 

:;-/;t/A-Ctt. lttE35(a<Of^ (1) 51 t: »k t . 
;i/A12 5ji«wWfflw:»xjiC*v«jra. t/-/- 

<fcxf- 1/ y 6 y ft:^a If 1/ - 

x/fc^t^^M, uz/'/umn. nf^mjs^^s:^-^ 

Mm, VH^ItftJSl 5 2 0 # m • 

ttABKft^^BKS. »13H (^v^fi 

ft feRftjt^ S C i: tr ft « . 
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(2) aii«<o 7 X y --n/n(ft33xrff i/^R. 

fcffl V^i- 
tt. Kin (5fc«<oKK:* y) tcs«-r-fc^v;. » 

50c, flEftJM £: b-COm AI8 5 K firtf A., ft 

JBfcBfticb. Sl^RlC^rittt t 3 0 0 « OT-fe K 

(3) JflfmSflJUi/^-rt/fi^x^'— il'«IS*<5''^ 
A*o, *«jitifiatt2 1 5t:©ftrr5t«A'3kcX/ 

3a>4,^^^b^;&« 
z<0J:^ii, gacMtfflO u i/- n/S 7 X y - A'* 

if]ertt:3»«s < * 2 1 s rtoiarf 5l«*5 3kcf/««* 

(4) flt2 (2) Xtt (3) ^(0^-A«fi^cK 



15(a¥ 2-246125 (20) 
v»c»jKi/, 2 &icii*fcia^5 ox:-c3 o^ra 

l/*/-A#fi:?x>'-imifi5«Clft?K50K€:JB 
jH20T:-C120 ^Kilft bfeftW«lllfc*«* 
iR-f;r>aK (pH) . «fte»«3featk:ttaia 
tifc^^r v«fe3Fift*at«<o^wis*fc»2« 

Q63-141760 9»n> . 

Jl^ V 1^ )t « (c e ^ ft If ^ b -C it ^ 

<2) XO: (3) 7 y 

V 5 fc bXttlC^*0 .l-lOOum, Vl^tt 
«j8«5-20iim, Jtt:*:3fl^««KA^O.a£lJ:C0 

%<o-c*vi. «i.fcc, 2, 3 

(6) lfK«JOf*it*t^3ft5. io<5JKOY^v$ 
lii*fca^b, i20t:rioo^nDttabfc« 
^i:IAffi)«a)pHii53-'7, «ftaaiKtf2oo 

*fit»0!).. Witii, |Bia(03^tt«l. 2, 3(^ 
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(6) iO-35*«COi^-C5fi^« . 
■ , ft^3t«**3^o .9 0 «)?6Jtfl&ti^l&<o»A 

•<"fe*>^- 1 6 M D R A M t * — A/ K U fc. 

7 0k»f/.m'. jft^^nas o»-ct7^ fc. 

(1) 7 7 - U-Cft*^* 0 * 1 - t 0 0 A«. 

nK» 1 oaCa^Ti: d w:, iti««c ^ y l <D± 

K3 Ai:4ia*^v^ 1 tii^^:y^r ^ ^ rf ^ 

DRAMCfiv^T. aisa (JSlH«)5SasWrfi 
a> C^rioC. fi»£-rV:f-»J-K3Aa)^ 

ai*^ y :/ 1 i: u "C s ^ ^< 7 ^ - iz' 
r ^ - 



?3ra¥2-24G125 (21) 
¥J^tl€E3>< 5 - 2 0 ft^3t«*« 0 . fi a 

ir7-f-y5-t»y-K7i/-A3ticjesit^s:y. 

(2) grsn^jiiifttti/UAtt. #tft<o»ttttJc^ 

(3) tt*fl5*«(|c|f±lt» Ur li, xrfC*V« 

h« - t . - 2 W| tf / W. 

ht=h,= 

2 ( 1 + Wf / W . ) 

h ,1 = h , - 2 h t*,. - t - t . 

r T . 
W. : * -v tr f- ^ « 

Wf : f- y y e^-^d^itfe y - K 7 1/ - A fi 5 
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GS ^ J: -5 ^ £ * 

c«J:^ic, /< ^ - *J 2 crt u i/ yiH ^ ^ > 

U < * * ^ Al^ U 

j^^b<^*<o'c* y 1 Ac;-r >-^•- 

20H. JB21AB. »21BH. JB22AH». 

^ y - K 3 A,At^Affi-f V':^ - y - K 3 

A,kl|»tt:7-fA'A4 A i:<OttH^*% 

3A,t^ffl«J-K3 A, tOHIClftatt7-f ;i/A 
T « & - 

0! 2 1 AH CjacT J: ^ gi 2 Ml * ^ 

ifittr^a (KB) <!)±B«^^- «^«^>:r 
-y-K3A.kltffl»J-K3A,«);«>x-f 

;i/A4B<r>£*iffl»J5^ft^bk<*^>ft»^t^-f^^ 



nnaT 2-246125 (22) 

A/A4t0^f^-^>^-y-^•'3Alat^^ffi-f 
>,^-.y-K3A.<0iP»*«s^y:^l tO^AW 

A4 Aj^^saas^fcti^oTr^a- 
'rjfcti^. affElft«tt7-f A/A4 AH. 

» 2 0 acm-r -fc ^ fc* ij - K 7 u - A 3 ottJB 

-iJ-K3A,«)i|iii*^y:^l«>±Wfc»^^ 

»tt7-f A/A4 A 6a>ii«»»a trs«. fi 

JS»LS[T^C«Rlft*tt:7-rf'A'A4Ati|i«*^y 
itKiftlktt:'-fA/A4Afty-K7I/-A3tt. 

3fi«!^^ffl±fflfc, A^A4 Irl&y fftt 

K 3 A»&t?^^« -f - y - K 3 A, kl&»tt 7 
vA^A4Ah««-«K^«**^^' 

A4Bf^»i-K7l'-A3rt, iPl^tf. »21B 

acjsrii^K:. ffl*m-fy:^-y-K3A^^: 

i^ffi y - K 3 A.©4i»*^y 1 A 
M'<v-^-'i-K3Axh^«y-K3A.Orfrv 

i Z fc j6»-C C * ® S'it:, ft«»«:fi«-ri 

A 4 A tsa UfejS*. ^fcJJt: 
;5CT»^«»clft«ti:7-f^^A4AfcKaLX^ 
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- H 3 A, t « * ffi -< - y - ^' ^ ^ * ^ ^ 
^^-y-H3AiK:«J&i-&»»<0*tfft** 

»it:;-f/^A<ct««-rv-r-y-K3A.& 

t/©^9«-<v:f-y-K3A.K:W»Jftft«-t 

t/« * 18 > :^ - y - K 3 A» ic y « 5 « * 

KB pjsi^<!)1i9»^y "^^i tn±,^n.^±^^^ 
3 A^3tt^*^M y - ^ ^- 

tt«tt7^A'A4D35l«jSfit«*^t:v^a- 

OAra— 1 0.0 ^mT*i. 

iJE^tatt VI/ A 4 D ^SJStt. 75pm£t 
Ji-CJ^S. rflHftllttt7^n/A4Di: UTli. ^ 



nra^ 2-246125 (23) 

|ftttit:7-fA'A4C%^ra'0:^-V-K3A, 
».tlta^fK/v:^--y-K3A»lcttUf^t^e^<D 

-e, (jf^i^w-r y-^- y - K 3 A.<ojfeHt:¥a<fc 

ttCI&l»tt7-<>n/A4Cfc^^ffi-fv:^-y-K 
3A,k«*W'0'^-y-*^'3A**^^**'^* 

i5;a5. J820H. »21AHatI/J522AH'v; 
5i*rift»tt^ V;t/A 4 A, 4B. 4Clt, ^ V 

< T t> ^ V* . 

Axl:^Wy-K3A.t:©Wlcil»**^**ft»*t 
-a T a . 

y 1 ®iffi«<:ft«lC««je««jKy ^ ^ K«B 

©^ffi-^V^^-V-KSAt. j^ffl-f>:r-y- 
K3A.i05feMfc3t*^»«**»'^^«^*=^*^**^-^ 

;uA 4 D fejeia-r 2 
a) % « -ctt «T a . 

(xr5.3ri02) . c^offiWMM^K^^ 



-171- 



3) •«*LT?LBfeJ&»fa (X9 '^Zf 1 0 A) . 

t at* ur - i/ii i: 6«*t>a* (^wx*- 

06, 106, 107) . Iktc, l»«MMi8K9 

kiat-f J:^fc. i/ ij :3 V •> x-'MOa)±*ffl«»C- « 

(JB 2 4 B H«>:^^ 3^ ^ 2 0 1 ) . 
hFiK^W':7-/^AD icBr^© A > - v fe »3fc U 

tt«ana«m»cifi»tt7-rji/A4D^<»rt*n 

x>\:/ o * 5t u: » v*r , Klf «<0lft«tt7 A/ 
A 4 D kBAr^ r t C & • 

yi4:t/5/>4:caai«3&*Affi:^*<0-e. -^sr^r 

tit. ttaift«tt7-<^i/A4Dia^, '><t<fct». 
5/tJ□>Crx/^10U:WJWMMiBK7-<7-fA/A 



«ia^ 2-246125 (24) 
(xaryyzoa) , «iiu-ciatttt7^A^A4 

D (X5^yy204> tSjA-T^. ^©ft, jat2 
-fJ/V^rLTlft«tt7-fA/A4Dfti|SaH|:^yy 
ttte. 7 -< A^A 4 D t: 5/ U a 

^©Tt'y 3 y)x^io«:fi"itti*. 

fi 2 6 H;)£|B 2 8 0tt, i|^iB«|c^ V :r 
A.2lt^/^^«-<V:^-'J-K3A,«)5feiaaT?ft♦J 
^A/A4O«)a'«'«0>^3i->iilttftm^* 

y-<5KBI8A«*ka«n. i<i»<r^:;^:<l<0±W 

Jlfc:^>^te<i:%«^m-0:^-y-K3AaJLt^ 

^JB<>^-U-K3A.oitettttfl»««*vft 

«jliK:i&»tt7-r;vA4D jQ^j^jAs nr w% ft ©t, 

JK39K5-<7-fA'At:#<(i-rftihi:*t^'>»'^ 
c t ip-c « ft . 

i»jA«nft<o-C. « 6lc5feattl:ftJ:r ft C t 
■c « ft . 

29H <-a5lRM#»«H) Ca^-rJi^K, 0} C 9^ 

ffl-<:/rf-U-K3A,Rt^Affl^>:t*-'J-K 

ft««tt7^A/A4t/h«EL-C»*mTtt«an. 

fle)«E^aa^i■«'<>:^-y-K3A.2l.t;i^m'< 

vr-»J-K3A.fc*«»^v:/l fc*«x*fv/ 
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»2 A-Cffjfc*^^***^"^^^*''*^' 

tt * ^ i > tt a « ® * « * ^ 2 0 -c » o X * «) Ufit 



ft6a¥2-24G12S (25) 

ti J: . 

Ti^*«)T* ^»^vr-y-H3 A. «:**:<: 
-rV5f'7-fy5t^tffl-<i':r-y-K3A.h<D 

isitc!) i»r vf^-r y o >f v 5 t a 



5f7-<YB»^CJ<C3r7^-/V2r'Cfti«fi*=*^ 
v^*«^^ ^<0«Ktt<<«2Atf>I-^>:^7T* 

viTv^-vBicttfiiA^e^aKmb-cv^tcv-^-c, 
2Aflana(o«»«<tJfeK»»^'^^'^^^^^^^ 

■f & C t ti Cc v> . 

V r ^ V i^'^ V K B P <o^l*»-. 

■r 6 r fc <fc . 



K or *w "Sir* a - 

3 Ax 2 AWlBIOl^aifct, ^mtlfi'f' y :f i 

rfl!)«M«tt* ifgiioir^f 

aba. c*vcJ:y, > if? ^ r Bifi^ib 

■c * i . 
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<ir B 2 A O h 5 y X 7 y * — K i^WiK 
> 7= V 5^ 7 -< Y 5 O K^W Jfc I' "C t» , *6 

« ft » < T a c k T « . »KC t i*-t**" c 

JB 3 2 H KlSi-r J: ^ IC , iK > x 
-f > df r; -f -^^ 5 3fl^«*>*vi i: t: Ur. 

firE«3 0 H<0 5ti»«i:m»«>^Jft*^» ^^*• 



zotf^. 3iK V 7^ V > 4^ "7 Y s ©aa ©'■TM 
tt - «nttiiiir20(oji%ftstf^rh]^-c«^<o 

^v5r7'<Y5fr5rtttt-«ttttttK20-Ctt^i: 



2-246125 (26) 
2 A «>if vicntaaxfiif ss£tfi^ii-r« 

k. Ji«I()5 -t-A/ K«IK 2 A 9 » J5i b 
rcD^JftrMtt. JB 3 3 Hicit-r J: d ic, ttE4^ 

K4BB 2 A *C5t22fc * tT- 
ft 3(IJC C 11 ffi « tt « . 

«»^y:^l©±BBkfi»ffi«^-A'K«H2A 
tf>|»v^tl[H*«*^tt'^y4^-J^20rtafc«5(LB£ 

C0!>J:d tflJMtt • «tttttNft20Uii:r>-C, y 
JUK*je 2 AC!)-S5j>k:HR^22)fi^*v>-C%. » 

«*L^aftit, Mie^22> ^»^^5^^ Alt « n * 

JiH-r & C k 'jc < . mtSii^'^:^^ 
t&cawk36f^^^*. 
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ltt"H A* ^ * ** * *^ • ItC^MtWIVC 

ii4OA0 jfci/»40BH («ara) 

jB4 lAH {i|tWH) at^JSAlBH (««H) 

t» J: w^- 



2-246125 (27) 
iO H^IOIk: J: y , K« 2 A 

|Ba6A« (153 H®:£Wi:H^«>6 Afc'*' 

*y. c««tt0E*««^^y ^ I «>^W^^^ 

B37AH (^MH) at^JB37BH (ifafiB) 
|vfcia»10l«9««>K»#<<:5<i-H-C* y , wCO 

oHaiioibitarffc*"©"^**- 

tSaaAS (yWH) 3ttflB30BH <«BtfH) 

*iiLt£DSixtt6atioi* -loif « ^ * v>rn** 
y, ift«Hc^v:/l t*- 
A/ K « B 2 A -c X y 51 B i i t e * . 

■r a :^ k i''"^ * * • 

iLrfa»M»x ttfl»ioi«: att fc** * a . 
tt/ta»aio2%ai.fc«ai?*& r i: J: y - 

-A/K«n2A<0*l«t:l»Jfc'*-*-*=*'"^**- 
n2A7ritsW<^^v:/ltS*H^^*^*'*'^^*=*^ 
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3 H©/v-^»T*ao fcWf fffia) lC5<1-J:^C, 

lft»-r3lft»tt7V^A4t/V«LT:»««-Ctt 

«Slv. tt«#«-f y - K 3 A^ZtT^^tW 

-<>:f-«J-K3A.ki|i«(r^y:/l k ifi^iff v 
X -f > if 9 5-C«ftW CttttS ^-^K 
«ffl2 A-C^jt*nfciti»«:«EttU:«w^'C, /ty 

ffl y - K301 b fiO fk« 3&«^<5r y - J/ 2 

-5^2«)ittinrf'y:^i©±ffl«)^ajt»*-cji 

ff y«tf ril^W«:ttfc/<*ffl<tk: Ltr*, J:^^• 
*3t, MEHtjfera y - K301 « A t/301 b to 'J - 

K 7 U - AT fKHr i . 

S47B (-ttmsA^tH) At/»4aia (m 
ittffl y - K301 ofl!)-paA«i|i»(i:^y^i<o±aff 



I5ia¥'2-246125 (28) 

fl!y-K301«Otttt;6«/<s/^-2/2<04iar«:^ 
i n-C i c k ic i: y , y l « 

jK45ia ('9iirait(afl9) &t/ii46B cm 

4 S B«t^ b - K«T«o i^K«H) tt. lteB4 

dBtc^ri*«my-K3Qi&dDKi»frft9^-rB 
■c*y* c ©ucftffl y - K301 b tt. -to-itse* 

it^tfOc^ y :/ 1 «>^m<DISIIftd<0 J:9 * XJ£ ft 
StlfcjftM y-K301b ©«fliA5/tsf <r-J^ 
2«>i^»*^y:/l «>±W«)^»i:»*Tr Jit ft 4 
n ii^ -c * « . 
*u-c, ikiRffly - K3oib <ojeftfisttttjft« 

«y - K301b fi!)-«l#«4i»{|E^y 3f I «)±II1<0 



1 i:ift»«nfcjSkjiiMy-K30iii 

«:^y 1 C!)^H«>l»l!ft»«^ t£itfll**-C«ft 

«nT«rten, ttik««y-K30ic 

«5atf0^ai5Tft*-CJgft«Arfc>iCi:lcj:U- 

« C fc i^s-C ft * . 

ttKAlttffl y - F301 a <0— iatt. i!t«i<c-f-y 

ttc, u RttJRffi y - K301 c <o y 

c^nn VI) 

0 4 9 09 i-mmmmn,m) ai/aibob (jS4 
9H<oy-y«T9i-3fcW«M) ic«-r^^tc. 
ns»iBu:i5^^?tlt«i o^P«*^^yi<n± 
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um^ra > -t-- ^ - k 3 a 
-r^t>^. DRAMi«)awoi«±«i^;**'j 

©DRAMltt. =:lvic«««*v<tv-tf, 
-tA^ri/-ftt^*<8«0;**y-feA'7l/YllA 
-llHICd*!* A-CV*6, DRA 
Ml<!>Ji«C4««)>l^U-k^Tl/-<llA. 11 B. 

UfeJVrW-fllAfcllB«>W, jl^U-fe^^l'-f 
UC^llDOPQ. :)t * y -feA/T U-f IIB fell F « 

nr. 3i ^ ij -feii/T 1/ -< iiG t iiH «)H It, 

jl * i; -fe A'T U -<11A, IIB. llCat^ll 

D<o**<?)T«t, ji^ij-fc:;i/Tl/^llB, IIF. 

UGJtOEllH^^'^r ©J;flg«l«**»i. «a0*l7 

atiiHjaaj»iB35^»w 6nr niummiit 
jt««tt«^H» ( v.,i^x u - > ia») • « 

^r. , Z^;^ ji^ 5, :7 y vccffl U ^ y a« * 

^7^Brt. T T K u ^ K ^ '<H*«(»aiR)- 



»ra¥2-24G12S (29) 

7UrU-<llE. IIF. IIG At^llH Jtt^CB S 

(M A)llK:«Afl:* n-Ci^S. ^**J. DR 
AUlti. 128fi|fi»ji^y-teA/ru-^llEfcK 

Br&* r o 1 2 8 ttuiaj^a:^ 1 «cr>^ ^ 
ttCDRAUioi 2aak:«i^{i:;&n^^^ 

fi52«iOJl<V-kA'7l//ll«IW»Ctt3(5*t!>'^ 
rv:/B»(S A)lS36i«RK*n-Cv^*. -tvxT 
V:/a*lStt«»SM O 3'FET(CUOS)T« 

jftiEi^r^^^. DRAMi«>aaicd3^ff^iv&5 

S ® 3t * y -kA/T 1/ 11 A, IIB, iicat^iiD 
fl!)^ ♦ ©-jrflg CO — jfl icii*r2*rK^:^7^3-^^ 
BI6(T DE C)L2;9(CH2nT(^«. « tt • > 

^ y -k;ur p-<iiE • iif. iioaLt^iiH®** 

TDK C)123B«EK**vrv**- 

|tKORAUl»B«lC^WaivA:d^«0j*< 

t LOC«Jft-C«*b, DRAMl«)4*5fett 

*-e-<vr-y-K3At:5i*<*i/Tv^aa)T, 

D R AM 1 «)»t»*»«'»i«K«*^* froft>ta^« 
(^^ if :f 1 «>±Blt^» * jfcaJ:lcK«^5 n * 
>^^v4ri7-i'^5fc^«;a-fi/:r-y-K3A, 

^l»«^itt, ji ^ y/fe;vr u w 11 A . ub, 
lie. ilD, HE, iir, iioat^UH^o^ ^ r 

||3t* lv/i«**rt C, DR AM 1 «i:fllfli**^»T 
«HlCrt^-ce»**vTi^ A. ^fit«^BPlc^ 

^*»Ctt:, D R AU l <DHM±^i:««**'' 
(0^*jtt««llltSnfc^yr-'J-K3Atf«fiET 
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«JE(V««)ffl. «««flE(Vcc)« * ©^tatt 
lt»»«£E(V»»), ««C«£E( Vco)® * ♦ « «« 

A.Cft^B-KtttjfrSCfctf^T**. 

JK&2fl ( U - K 7 1/ - A^4^¥flB H) Ca^f 
:««0 9JB -<vy--U-K3A.t2*«)ft«-r 

v-f-y- K3 A.jo^art&iv-cv^*. uc-o 
m-r^^fc- :t ©e^w -r y-*-- y - K 3 A»«o 

i; K 7 U - * y . inS^f^y-ri 

%i CD T J& 6 . 

-tux, j5S4AH i^st^'f"^ -fmi^nmw 

-<y^-•;-K3A.fc^ffl-f>-^-y-H3A. 
ti J: 

t r i: 



KKIT 2-246125 (30) 
y\>^_ij-K3BHi©»^i:4i»tt:^yyi fc 

4 1: d 3atl54illS4K:<co'CV''S. c © J: ^ u -f > 
y - K 3 A fcRMHaic UfcC t fc: y , 4^ 
ii«^«Y>:f-y-K3A,fc<Q 

H ^ 3 h # d * 

fl|±<!)jKyf^-< ViTity KB PCOKK A l/y - K 

^iz-Aa^f-^trOKov^Ttt* ir«3«iirwi © 

JB5 3 B {*it«[«W«!> y - K 7 I/ - A.<OK*« 

AxAt^^^JB -r>:r-y-K3A.«)^-»t*W«t 
^5r:/l<!)rffV?W^V5r/<yKBPki:iKyf^V 

-K3AiJttf^«-0:^-y-K3A.I:4i»* 
^y:/ikiJ:*'6l&Aki*y»^«tt-CH;£U, 
Ydf vt^^ v^r tit 3 - r ©r7-f -Vrffvif^-/ 

- K 3 Ci© x:^ y y i^-'^ y y • 

M-<v*'-y-H3Axai^^»^>^-y-^^' 

3A,fct, Ji6 6aiC5«r««ltrfc*- 

UfcJtltWl K:arfflL3t:y-K7l/-A3©ffiy 
1j-K3C^:nE4i«(|c^r:/l©±iBt©flac 
m^J»« C!)Jft«ti:?-f;i/A4t:/Vft3f<*-rtt«« 

7T»«asi"*^fc*^^y«^£'3^^'^^^"~ 

y-F3Att^ffl-r^:^-y--K3A.««1i«(l: 
56H) X^\CLXhX\^. C<0»^. ttClfitft 

tt7 V ;i/A 4 ioff * tt- 1 5 0 ^ ■©« 
r*&3^, ivBl±<Dff « cT 6 c t ti "Tier * 
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2 . 

flH9^ffi-f>:^-y-K3Axi:^ffl-rvr-y- 

^i,-^_y„K3A.fci*fflV:/:^-y-K3A. 
-IJ-K3 A.«:iP»»^:r 1 <0±W*"&»fc^ 

fc<ii«rtr»0^&ffl^v:^"'^-H'3A»t«ffl 
^y^_,j«K3A,i:*»*it^yyi fcrf^jKv 

U - 

1 B t s rf e . 

iBsaaicisv^rtt, caso«^ (;*<v9'w 

VjT/^yKBP) i:CASl«^- (;KV7=-f>^ 

^T/f-zKBP) rt^a i: r» r ^ • c « -t d tt 



2-246125 (3A) 

K3A»i:^*fflY>':r-y-K3A,3&^iP»«c^y 
B) J;di=-r&fc*!>*::» 3B54CEIU: w /T ^ i:: • 

tt E « u y - K 3 c » t « < « y * tr r a u u - 
K3c,t»jftu, c <o ft y y - K 3 c. c y n 

a»ffl-fv^-y-K3A^k^ffl-ry:f-u- 
nKa«naJi^»^* t»E»yy-K3c,-ett 

B<0^*O±ai«T?-<>"^-y-^*'3Afe|fcA>t? 

^j,^_,j_K3At*»(»:^y:^l<0jK:/r^ 
V^/^vKBPkfc^ffi-^y^^SCt^yaad^ 

r<oi:^ic^>:>--y-K3A^<0rf(>f^-fy 
-y-K^Afct^^^■C'<>^-'J->'3Ai:*i^ 

i*:^yyifl!)iXvr-fV^^<yHBPk«:1iffl/< 
v:/sccJ:y«A«tctt«u. ^-;uKillfiW 
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Zm (jR 6 1 Q«dA^- A/M-Ca r> i^:Af £69) IZ ^ 

^ 2 (;!)2£|£2:t^|iaT^fiii. ^ ft c A T £9 a L 

6 8 H&t/«^ 6 9 H (KIKM X<9«iiaitf±S4^ 
C9^rJ:^IC« IKfiSlAXttSlB h£9cA^tfr$0<0 

i£v$0A h a>icn$iD < ^ . iKSfiiL:)^ 

K«jo 2 A je^*i< ft y , ttB*- 
«iflttfttv^*-;uKKiia2A«:fflv>nu:. mei 

4 extt« 6 5 aciKf. 

w dr>«BM«>4iiSi»:HRlt. » 6 4 H :z t± » 6 

3(it-r/^y^-i^2«>itl»f|c^yyi<OT»^^A/ 
Klltl82AfeI»5KLr4t»«^^yv^lO^Mtfi 

**-n^K«fi2AtttAUriii5flc^y:fl® 
6 HXttIB 6 7 H ICii^^. 

jit-r'<y^-i^2<0^«*-^y 3^ 1 <0Tfi5^-Jt/ 



?IBn¥2-24B12S (32) 

HOJJ^IC, /< y -Jr — j; 2 t J&J^t-r * C k ;i«-C 

^C, ttC«6lHlCw-r/<sf4r-i;2fiDJ:fflll 
j||Aai50«>JdEW$0A&t;ttJBfflniS3«K£53A k 

0O%-/l/K«IS2A^)»<-r«C2:lcJ:»J. Gc 
K«a2Ai:tt£OTiti«»^yyiCD±S2:H 

* r t r * s . 

If S »^ r ^ J: VI . 

4:»«ti!)ttCJB6XBB£«S7HlCjit 

m^mnif>it&^^iA:&^(^-nntntt. nee 

±SI1^«{^9K60A^3!60H ft j(4SSl A&t^SlB 

dOO i: ^ lc«nilihS4^9»liB60A7)£60H 
t X«5l A A tf srB k: SftHr « w k ic J: »J , ^« 



-180- 



A y *r - *J 2 O^^^i A&tfU B Uir htkfS^ifi 

tt^ft ft m±t * c t -c t 6. 

5. ^ - J/ 2 O JifcOttJftfflKSSi: i5i»54*:^it-C 
2tt(Dfi4S51A« SIB ilDnc^lSr « • 

irEDRAM10!)±»-P*yttC>*';is;fT 

_i;_K3AtKHUr^^&. DRAMlfc-r> 
:r-y-K3A4:05Wlitt. 9i V -4 Af A A ti 

-^;UA4<0DRAU1«. YVf-y-K3Afl 

Nrv^6. fl!«JIi:UTtt:. « ^ tC rfC U ^ - r Ji/ 



«C8*2-24612S (33) 
SSIB ^ (Dflt)0I51DCJ:o r OT, S A «> ft 

At^i571B (0 7 0 Bti[> — feifBtf ftB) Cin 

B 7 0 BJtt^JB 7 1 BtSir * ^ IC, DRAM 
(Jf^lOE^v^) Itt. Z I P(Zici*C 

tt&ORAMllt. 16 C&lbitlX I 
CblO<0Aftlfc-rfillA2iv. 1 6,4 eCm mix 6. 
5 4C»m]fl93Ffl5fi*»«-e«A«*vTV**. Z 
CdDRAUltt. 4 5 OCm i UOBB^jbS^ 

.B£DRAMl^^ifiCtl« JB7 1flk:Sc-r<fc 

1 tbit]om « t * ;« ^ y *^(E«3R 

C ©ilO/^^ ^ - 2 tt* D R AM 1 V:^- 
-i;-K3AtEBbfcLOC Cil.e**' ^hlp) 

^-5/2tt, D R AM I ©jnttciia* iv-ric-f 

v^->;-K3AtaAc:5I*H**«>^- 
91 *B b t**^, -^f- Y X © :^ * <C D R A M 

lftJ^i:-r*rfcaQ^-e*«.-3*y. LOCBiSt 
tttflir y ^ - 2 tt , ::fc««n;icJt-J * D 
R AM I X jQi«:tefi<t u-ct». >i±if-<x 

^B«ft ftXie> i ^ t tf-c * 

ttSa^>-^-U-K3Att*«-ttBt7">5 
-iJ^K3Bt-»C«;«Ut:i^*. 7<f if ' 

ifll^^tf«*^^- ftlJ*»l^2n-C*^&. W70 
a 3tt^B 7 1 H *f». ±«<0&« J** ^ i 3 
#B^, 5#tt^, - • • 21#«(^* 23»iB 

2»B^, 4#«?^. 6»«l^, • • •22«« 
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« A r o & • 

HE 1 tt7 K ^ Aa#*l^(A,), 2« 

«^tt4*ift9^, 3 A 9 AT K l/X^ h 

I§Ott^«H OCVl-C* 7»tt^tt«««flE 

1 i»«9^tto'>r Ki/xx ho-r 

Jbft. 1 4 «ii9^ttT K u :^«^«^(A« )• I 
5*«l^ttr K b X«*«^(A* )• 1 6««^ 
ttT K 1/ xo»ia^(Aa ). 17«tt^tt:rKU 
X«^HB^(A, ). i a «(t^ tt«K«ffi Vcc« 

itta-<v^-y-K3A©dS7#«i^. 18 

• WTFflD^^OWV:*-- U - K(Vcc)3 Att, — 
i^lC«ljA« tv. OR AM 1 tiDcfiAlV^ t:^<Ofiiil 

K(Vec) 3 Att^^«-fi/-^--y-KXI±/<X/<- 

tt^, 1 9 <o>f y y - K(v»s) 

3Att. -(|ci=«a*|v, D R AM 1 <^)it>^tl9iiJ> 

:/r-V-K(V»»)3Att^^ffl'<>-^-U-KJC 

i; - K (Vcc) 3 A . > - »; - h' ( V ••) 
3Afl5^*tt. -{^(Oflfccoyv^f-y-KaA^lk 

tt«itTv^a. CO-Y >:f - U - K(Vcc) 3 A. 
^ y-t - y- K(V»«)3A^^4rt±ORAM I (0 



«l3a¥2-24B125 (34) 

2 0 ««^^ttr K 1/ Aff^*fi^(A,). 21# 
«^ttr K U xm^«^(A.). 22««^l±T 
K UX«^i^«a^(A,). 2 3««^l±r K i/xe 
^^48^(AT), 2 4 K 1/ A«^i8^(A 

ttC-< - y - K 3 AOXUfllflltt , DRAM 

1 oftia t mo y , dram i 

3Afl!>ll«««)*«ttitfV7=-fV^f7Y-y5fe^ 
^EifltrDR AM 1 ©s?»AfilS4>lCfi^*ivfc.^S5 

rifyx^vi^^wYSttr>t/5-'>A(At)r7-< 

^fttltJKttAd^. O R AM 1 « Af^)tK<0 
ItEDRAM l©ft:*»tt«fiStt*Cttf-y 

^y:ri»ffly-K3c<r)**W:'J-K7i/-A 

Att«iLtfF«-Ni (Wittf N i ^«*4 23t 

ttsot%3) #4t. c u i^r Iv-c V* i . 

ttEDRAMl. jXyryy^r-J-r-^S. -<> 
^_y-K3AAt^^y:^JEfffflV-K3Ctta( 

CiCZj fl: t B * »i * 7 X y -/I'TR^^t^, 
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Ivtf, z I Pfi«>/<y ^r-5/<0 1 6MDR AM 1 
(4) - li«flc»RlCfiV^X. U7a-^<0A© 



Ria¥ 2-246125 (35) 

l»»te«r*c;h<f« tres- 
es) , i^»«t«Bticfii*-c* naa^^i^JUK^ 

ttift<alB»«:ttKt-*^ktf-C« fi- 
ts) . i»t«(#:«KiC^v*X, Ai»>CPfiO»^fc 

(7) . ¥S(I^RMlc£v^-C, £fttt(Di«±t:B 

fi c i: 38«nr« ft . 
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«ra¥2-24G125 (3S) 
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*1 ttHi«4>OWC€:nti'. 
»2 JIS-K-SfiO0(|»£^iCJ:&. 



4 . B VAffJI^^Ift'a 

J81Htl« 4:9K««0^llrdl I A D R AM ( 

JB 2 Btt . » 1 n ^¥ifiB 

B4Ba* jV 1 HICatT O R A U«>Kl«MA( 

jBtr I/-f r K B, 

BEBtt, B 1 a Hjft-r y - K 7 U - A«>4fc(|: 
¥«B. 

B6flAC^B7Bt±, »lBW:iR-r^>f-'J 
-KtifB*^y:/fcflt)««tw-r»»BBB- 

BaSKt. B 1 B icii'r BB{>:0«(93fesBB7r 
ft ;5 B B B B » B (0 « K B jA % r B S a . 

B9Btt. B a B«> Q - D Br Q o ^BBB. 

BlOBtt. B8Bd!>BBjABI4:2:J|^B^^v 
:/ ^ tft « «t t ^ -r B . 

BllHtl, B 1 a iC>Rr ^Bdc^ 9^ y , MB 
y - K:? f- A<OMai tin-rBABMa, 

B12B, B13Hac/B14Btt, ^--VK 

BBttfKo«ttfea«fl-r&fc«><^B, 



B 1 B B^£B 1 9 ati:. BXBkciicTBBM 
iLa^t^BllcBBdE) « '^1/ KBia^^BKi^Ar & 
c&lcBB^te^^ar^-i'tBiaTSfc^XOB, 

B20fl. B21A.B. B2iBB. B22A 
BAC^B 2 2 B D|t±, 4cBB<0^BM n «)BB 
il:BinB(t:BBii!)K«BiAAt^-e<OB^:&t&t:B 

B 2 3 a7» SB 2 8 Btt. 4:B«<0^BWII <0 
BB«jhB4iB4lcBBABBBjAJtC^^<OB»;^ 

B<*:»B<DBi«Dliat^-r-BBae««H. 

B30Bt±. B2 9B6r):l;-4(tt'C«f':>^BB 
^-A/KBC^Bim-^BaffH. 

BaiBd:. B29a<^?rBtt'BAtt«Si: 
Bmr««^<0<«Oll^BMiOaB»i:S^B»» 
B(DBB'e-A/K3r<ati(Bt:iiKrBj£B. 

Bd2a. B33att. -iTBii • & 

B»r&B«C!>tto:>?(ttB<;DB»^ikBi«&B(tcBr 
KcDBB-t-A/KttCDttBtrir-rilrBH, 
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j536AB. fi37Aa. ISSSAta^ 039 
AS. JB40AB, 04 lAlSKl. M ^ S m 0 

IB36BB* 037BH. |S38BBi. flP30 
BH. j540BHAt^l54 1BBl±. *K-l?nff 
36Aa, 037AB. 038AB, iS39AB« 

04 oAa2tc^04 I A^^^fp^A^yf^ itm 

SB. 

JB42Btl, r (D^lkM V icnr (Oit 

04 SBtt. :4:3ti|3OXIkMMC0«ia«^jliS24£ 
9 fl: S S O Ci« II iA Ic T - »f afi i( « B « 

B4 4Btt. JB4 3Bfl!>'^-^tt"C«-»fc»(«r 



l§nfl¥2-24S125 (37) 

B. 
B. 

^ it 54^ S <(c » K 9 «4 fil iA ( jRT -d«T B A« 
H. 

048811. 04 7B(Df'-^0-C«lofe»(fi 
B. 

04 9 BU:. 4:|ft«<0^MM««E)«Bl^jhfii^ 
0«|:S«K(O0i«0JA^m-r-'0IKaA«B 

0soBtt* 04 9 BCD >i - >j &irai 

B. 

-T-l/-rr'> hJttfjrffVX'/ ViT/^y KB P^U^ 
r ^ K¥WB, 

05 2Blt« il£3?0««oy - K7W-A^ 
irif^VB. 



054AB. 054B B2Lt70 5 4 C Btt. ^ 

ai<C^7:/B^0)ReiB. 

055B- 056B»tf057Btt. 

0 5 a 03itJE0& 9 Btt, 4:0«O9C0#1II<O 
0 0 » 1i0 «c H 0 0 11*0 ^ y y ± <?) b ^ 7 

06OBKt. 4c0«(OX001I«>00Mika!4^ 

m^&tt<oj< V ^ ~ <oisimfiWimB . 

061Blt, |(ttM2cO00^jk04^0«c0K 
06 2Hl±, 06lB(Dib-A/0-e«ofc0M 

a. 

06 3 Btt. 0E550«X<^«0l*ihffl^0i^ 
0 B (0 0 0 0 <0 0 GQ B « 

0S4H. 0650, 066B&C^067Blt, 



0 6 8 H&1/0 € 9 B tt.. 009^00X000 
^jLfl4^0»0 0«e000iC00 U£:1<0i:^ 

07OBtt- *00<O3^00M-C*i DR AU 
fc^jJbr«0ni4i2:fi«0^00«>000At:» 

r^M:^000a, 

07lBti:« 0 7 0 BO — 00000B'C;ft 6. 

■ 1(1. 1— DRAU. 2 - mnM JhSi^ y ^ - 
*J . 3-'J-K7U-A. 3A--<V^-y-K. 
a A»-«^9-ffl-f 'i - 3A«-^0-fv 

^-y-fc, 3B — T*?* — 'J-K. 3C. 3C 
. - A 0 »J - K ( ft »J y - K ) , 4 . 4 A , 4 
8, 4C. 4D"-0«tfe:3'-<n'A. B "rf«>x-f 
vif^yY, 6 "00rtt0*>- 7 8 - 

« 0 0 0 ffl iK i; / 5 K 0 . 9 - iK y ^ 5 K 0 , 10 
ij 3 I 11. IIA, lis, lie, UD. 

liE, iiF, iia, iiH- ^ <J *A'T 1/ -r , 
R0A ^0± Hffltta 
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}5na^ 2-246125 (38) 
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3A(V5s).l5 





o"— ^ 
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tJMf 2-246125 (3S) 




-187- 



!3ra¥ 2-246125 (40) 



»9H "I^H 
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«HI¥2-24G125 (41) 




Aniulai- Jilica -|— Spherical slllct 
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?IBa¥2-24G125 (42) 
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HBa¥ 2-246125 (41) 
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